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New metallocene compound, useful as olefin polymerization catalyst, 
comprises heteroaromatic group of unsubstituted heteroaromatic ring or 
heteroaromatic ring having substituent (s) bonded to ring. 
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NOVELTY - A metallocene compound comprises heteroaromatic group of 
unsubstituted heteroaromatic ring or a heteroaromatic ring having 
substituent (s) bonded to the ring. The substituent is 1-20 carbon 
hydrocarbon or silicon-containing 1-2 0 carbon hydrocarbon. 

DETAILED DESCRIPTION - A metallocene compound of a formula 
Q(C5H4-mRlm) (C5H4-nR2n) MXY is new. 
m = 1-3 (preferably 3) ; 

Rl, R2 = 1-20C hydrocarbon, silicon-containing 1-20C hydrocarbon, or 
heteroaromatic group of unsubstituted heteroaromatic ring or a 
heteroaromatic ring having 1-20C hydrocarbon or silicon-containing 1-20C 
hydrocarbon substituent (s) bonded to the ring; 

Q = hydrocarbon, unsubstituted silylene, hydrocarbon-substituted 
silylene or boron compound having R3nNB structure; 

R3 = 1-20C hydrocarbon, silicon-containing 1-20C hydrocarbon or 
heteroaromatic group; 

M = titanium, zirconium or hafnium; 

X, Y = hydrogen, halogen or hydrocarbon; 

C5H4-mRlm and C5H4-nR2n = cyclopentadienyl ring; 

Q = divalent for crosslinking of (C5H4-mRlm) and (C5H4-nR2n) . 

Rl and R2 are substituent bonded respectively to the C5H4-m and 
C5H4-m. One pair of R's and R2n are bonded to each other to form ring(s) . 
One of pair of R's and Rim may be bonded to each other to form ring(s) 
when m is 2 or 3. The rings formed by the pair of Rl • s and pair of R2 ' s 
have substituent (s) bonded to the ring. The substituent is 1-20C 
hydrocarbon or silicon-containing 1-20C hydrocarbon. At least one of the 
substituent is substituents Rim or R2n. The substituent (s) bonded to ring 
formed by one pair of the Rl 1 s or by one pair of R2 ' s is heteroaromatic 
group having a ring and substituent bonded to the ring. 

INDEPENDENT CLAIMS are also included for: 

(1) an olefin polymerization catalyst comprising a metallocene 
compound and an activating compound; and 

(2) a method for producing an olefin polymer by using the olefin 
polymerization catalyst. 

USE - As olefin polymerization catalyst. 

ADVANTAGE - The inventive metallocene compound is capable of 
producing an olefin polymer having a high polymerization activity, high 
yield of polymerization, a high molecular weight, and a stereoregularity 
controlled to an extremely high degree metallocene catalyst. 
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2- -7y/ui, 2- (5- 20 

-^y/US, 2- ( 5 - ^ ^VU) -^:n=.yU 
2- -^nin/U^ 2- (5- 

yu) 2- (4, 5 - ^/V) 

g. 2- (4, 5-5***710 -^3i-/ug x 2 --O- 

(5) i9XSM<D**u±wk&te 0 

[0 0 2 4] (7) ^atyj^W, S?**7l^>3 

u^tr* (2- (2- -^y/u) — 

tf^ (2- (2- -^y/W) ^ 

e-* (2- (2- (5-hy^^>y/u) -^y/u) 

y UVtT^ (2- (2- (5 -7x^;U) - 7 y ,u) - 
-< >^^/U) v>/U=i — VJ*i>? u^j h\ v^^vWi^y 
l/Vt^ (2- (2- (5-*3vu) — r 

> t'^ (2- (2- (5 ~ t -~?=f-JV) -^ai-yu) - 

^ >f ^3-^^D7>f v?**vL->y 40 

U^tfx (2- (2- (5-h!i^f;^y/V) -^n 

f/^yi/y^ (2- (2- (5 -^zn^U) -^J. 

^/uv/yu^tr^ (2- (2- -^y 

/U) — 4— ^ji^/U— yr^/U) i/;P3^!)A^n 

7^K, ^f/u-yyi/yt^ (2- (2- (5 - t - 
y*7U) - 77 y /u) - 4 -^^-/u--r ^/u 
=i - r>Ai/^ v=7s( h\ v^y^/u^y uy^ (2- 

(2- (5-hy^f/W>y/U) -^y/U) -4-7x 50 
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/Uv^y l/y^ (2- (2- (5-7ai-/U) -71) 
/U) - 4 — ^ji^/U — s;;ua-r^^^ n 

^f/^yyuy^ (2- (2- (5-** 

— VJ^i/fu?^ h\ i/t^^i/V I/yt'^ (2- (2 

- (5 - t -y^/U) -*-:n-/P) - 4 -7x^U-^ 

^tr* (2- (2- (5- h y ^^yuv-y/u) -*^~ 

/U) - 4 -7x-/U — v?;U3Z^A^ a 

7>fK, ^f^yyuyf^ (2- (2- (5 

— -*:x—,rU) - 4 -7x- /I— ^ V-r— /U) £?/V 

=*=>$J*i??v 1 7'( h\ ^f^>!)i/yf^ (2- 
(2- - ^ y ^) - 4-7x-/l/-^t 

i^yi-Vtf^ (2- (2- -7y 
/U) -4-7x-;U-v/t Ko7Xl/-;P) i/yUn-r) 

a^o^K, ^f/ui/y i/yf^ (2- (2- 
(5- h y ^^-/u^y/u) -7y;u) - 4 -^^^/u- 

^/u^yuvtr* (2- (2- (s-^ai^/u) -7y 

/W) -4-7x-;U-^t Kd7XI/-;P) v?/l/3rr) 
^D7^K, S***7US/y l^lf* (2- (2- 

(5-*?vU) -^ai-yu) -4-7x-;U-v?b Kn 
7XI/-/1/) ;//l/3zf)A«^P7>f K„ v^^vl^y 
U^tT^ (2- (2- -^ac-yu) 
-4-7x-;i,-^l: Kd7XI/^;1/) = = 

^n^^K, s^^/u^y u>-tr^ (2- (2- (5 - 
ti, ^f/p-yy i/yf^ (2- (2- (5-:7:n — 

/l^) -4-7x-^-^kKo7Xy- 
,U) ^ 3= ^^D7^ K-CfcS (6) ^I5«<D^ 

[00 2 5] (8) WIS (1) - (7) S^^f^l 
[0 0 2 6] (9) «TE (1) - (7) «4>V*-rJX*>l 

^ttfty7>r yi^fflfeio 
[0027] (10) ME (1) - (7) JBovvftia* 

T /U ^ = VMt&m*^tS* U7^ ^fi^ttjfto 
[0028] (II) fl&SE ( 8 ) ~ ( 1 0) JStfH^Tn 
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100 2 9J (12) tU7^I^W5, ^otr u> 

(i i) mm<D^uy^>- 

[00 3 0] (13) ti/7^yl^MMtt^^ 

Q (C5H.-.R 1 .) (C5H4..R 2 .) MX Y 
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02, 1 -?$AKJ£(c:eH-r5 7'cF fu^&cD^e/uS 

0. 0 5mol%*i-Ck*ri«rWltm (12) 
[0 0 3 1 J 

IE— «:5£ (l) T*Sn5^^PtWk**Tfc5, 



(1) 



ft, * (1) <K (CsH.-.R 1 .) *5j:t^ (c.H,-.R 
"J tii/^n^V^^oin/uS^^b, C,H,..atfC 
.H 4 ..[i, v-^n^v^^-yU^^-To mil 1 — 3 
OSaftSr^ras. #£LV^I4 3<ag£tT*fc£o ntt, 
. mtl±aSrUT. 2 t L < 14 3 ©Iftt*t^ » 4 U 

[0 0 3 2] R l *$£ZfiR 2 tti. -tft-PfU C.H«..«SJ: 

1-20 *>SMt**x. 4r>f ***»Ht***, 

[0 0 3 3] «*Jfcl-2 O<0«fbMHE*L-a4, * 

[0 0 3 4] «*Rl^2 0O^>T*^Kffc**&<k 

[0 0 3 5] ^n3y#>R»4, ^c3Sr#«ai4:. Bf 30 
flic* 0 , K*c«rfr-*-*'>tt< i b l oo^l?rt 

[0 0 3 6]^fn»SSSli, ¥St>L<l4^itfl*ig 
tW-fSfeO^feffl-C**^ £P£L<J4*^t>L<f4 

[0 0 3 7] ^n3r»«Waqr-t- 5^fn^ 

T, »*K*feb<»4-r*!>]!K^**tr^a*«tR* 
-CfcU. •«IK*«:*tr^oar«(a|*«w»c»*U 40 
t\ **Wtc#4LV^SlS«J4, 7y;H» % ^m-yu 

^^✓7j;yu«tL<»4-<^^3i=/u«^«><9, 
XtC#*LV^f4. 2-:7y/V«. 2 2 

"9, #ic#*lvmdi4 % 2-7y/u«-efc5, 

[0 0 3 8] BrBU::J:*, ^fnSfMlc^LTt) 
J:vs*fr»4 % K*»l-20ORfk**St ) L<l4^ 

>r *gt*BMt**s-c* z>o fem& 1-20 <Dj%it*m 



[0 0 3 9] ^o3?#SSl4. ^n3r#8g«£* & 

•9 , K«{c«^i-s^*< <h t> 1 oo^J, ^ fvW 

2-^y/u^, 2-?-^~/um s 2 
W7y/vattL<i4 2 — c^y^n-yu^-e^i^ k 
«i£*S£>-t-*4"fc< hi ooe^s^, >^/us, t 

fe^TDjfSStl)2.o JMfrfttlCht, 2- (5-p< 

^/u) -^y/us, 2- -7y/u 
2- (5- hy f?-/uisyju) -yy/vm. 2- 

(5 -7x^) -^y/u^ 2- (S-^/U) 
^-^S, 2- (5 - t -y^/U) -fx^/US N 2- 

(5- h y *^vu->y/u) -^^g, 2- (5-7 

31— /^) -fx^/US, 2- (4, 5-i^^^/U) -7 

y^s, 2- (4, s-v^^/u) -^^--/us, 2 - 

^y/7y/US, 2-^0^/^— ^S$rW^t5: £ 

[0 0 4 0] R\0 5^-#OR 2 *4£lMC^U ^ 
fRtU<J4#«*?gfifcUrv^. 9lO*f4«p^iWIS*n 
ftv^s, ^L<l41-5tfc*), 4*^»*L<J4lt 
L<*4 2TS>«o ^1^0R 2 ^5lV>lC^LT^-t- 

ir*(C«^-r^S«iS<bUT#*b^Oi4, >f 

v>fc Kn7Xl/^it)t<l4'>^o/<y^7xty^ 

[0 04 1 ] mri>2 t,L<(4 3T**>64i'& > R'.tDH 

1 at <dr' tesiv M£*£3>u itiis-*foR 2 ^^:-r^m 
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13 

[0042] strie-stoR' a*»jWft«tHWe-*f 

-WR' a^J«-r£S&£ C s H< -. -e«^$tts^« 

t KnrXl/=/H-efc^ -#OR 2 a^/&t-£^£ 10 
CsH,.. £^«/S£*L5Si«i&^ ^v-r-zi^t, 

Kd7X U-rvi^-efc S^^nt l^it^X £> 3 0 

[0043] utriE-stoR' as^i-ss&wiiria-tt 
(DR'Amfc-tzmn. mix, ^nfnosc^ 

1-20 <omt*.mm. m^m^mm^ u < 1* 

[0 0 4 4] M*ft 1-2 0 L-Cte, ^ 

So 

[0 0 4 5] O^^r^^tKW^Si: 30 

[0 0 4 6]^foffKSlt Bf 

[004 7]Afn 35r#8i«tt, MtK l*#ffiftiB 
[0 0 4 8] ^□^fMW^^fng^ 

»*LV^OH, 2-7^/^ 2-^:x-/U^ x 2 ^ 

VV r ^yyuiit>L<ti2 cy/f-xz:^t*fc^ W 

[0049] ffimicx*)^ ^ u %&mmzt&& utt 

<fcvS&&£li % K*»l-2 0a5«{b**St>L<fi^r 50 
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C5H4-. tc^i-^^Si LTftJ(C«SJ^ L/t t> o £ 13 

[0 0 5 0] ^n3Sr#«»l, n 3?«J9|t % ^ 
t <b l oco*£^g£^30ris#£ 

9 . < t i> l ow^M, ^ 3vu 
^S, 7x- /ugfc U< li h y 

2-7 2-^^/^. 2 -- < 

*>*^o35r#»g»-C«>9, AttWlcWt, 2- (5-> 
^/u) -7!i/i/S, 2- (5-t-y^/u) -^y^ 

2- (5- hy y^/^y/u) -^yyus. 2- 

(5-7x^U) -7y/H, 2- 
oc-yug, 2- (5 - t -y^/U) -^^^/l-S, 2- 

(5- h y ^^/p^y/u) -^^-/ug, 2- (5-7 

ni^yU) -^^zi/US, 2- (4, 5 -v^^/U) -7 
y/US, 2- (4, 5-v^y^U) -^^-/WS, 2 - 

[00 5 1] ^O^^Dtyf^t^VNTIt R 

'.Xt/R'.-e^SttS 4bW:, MIS-M^ 

r* jft*»a-rs*ft< <t 1 1 o^>«*5j:t/«ria— »^r s 

3a«»*i-S*ft< <ht> looil:»4t58*itL< 
[00 5 2] Qti, (CsH.-.R 1 .) <h (C 5 H 

3 2 NB^it^^-ra^^^i:^-efcs 0 r-t, r 3 
tt, «*»3fts 1-20 (o«<b**», ^r>r 

Wl^, y^U>g x :x^U>a, ^f/^ii^S, 

y/n tvur ^ k^^^s, ( h y ^^/u^^^) 
y u^s-efc^o 

[0 0 5 3] Mllf-^yg^ v^U^^JUJ^^ L< 

[0 0 5 4] X*5«tt^YH, ISStLT. **IS^-, 

10 0 5 5] **W^^Dyt^»(t n^3(D 
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ggrefco, CsH.-.R'.i^^-c, i»or 2 ^sv> 

g, 'O's/W >"r—/t^ i/t KPTXl/^ui^K 

[0 0 5 6] *««O^^Pt^»tt, 
3 0>fflBn?*>0, C 5 H<-. R'.lCio^T, 1^<DR 2 ^ 
B^Lt'>4< i 1 1 ooaSriSlt*;^ ft 
ltt^R'J^OR 2 ;^ ^n^y^v^x^iCsH 

^r 2 ^^-ts^>^< it lo^^c, h«.. t-em 

nrxu^f a^y^7xty^ 20 

T£>*K jei-S 1 ^ LA^ii, ^^=L/um. ^<^/^ > 

[00 5 7 J »K#*LVM0|i, n^m^3 08ft 
C 5 H<-.R\&tfCsH«-.R^:fc^-C, 1 >Ct 

*l/>&< it)10(DMMlt*5^ Kl2*OR 2 J^ 
^OR 2 &tfgei*f<DR l J^OR 1 ^tt^tt^^a 

[0058] Sl^R 2 ^OR 2 , l2t<DR l 30 
R 1 tt, ^7 L n^#jBeatfiEai»c:je^5^*< 1 

[0 0 5 9] **«©>^p*yft*ftlt M 

R'ioJ:t/R 2 (DtBa, &T7i^n^V*^-/U£i 

[0 0 6 0] *8WO^^Pty{k^(ilt H 

(C, R'.^R'.t^^tl^^S^ ftfeWJC, HfjfE 40 
— tt<D R 1 ^ff^-T £ J; Ut^rfE— M(D R' a^js-r 5 

Je^-fSKlSftl -2 0<D^b**S^fe»±>5r-fiR'&^ 

3Sr*»SWS* 2— :7y/u«. 2-^=/uS, 2 --O- 
3/7 y /HI* *fcl±, 2 iy/fx-;Vft*$)§^^ 

[006 1] *im<D*#u*isft&m±. M 

tc, R'.&tfR'.-e^sttstt^uw, me so 
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-*S<n r 1 5 flt*$ «t ttBfriE-tto r 1 twitirtr £ 

lo^S^J, 2- (5-^^/U) -7y/uS, 2 - 
(5-1-7/5^) -7y/l/g, 2- (5-hy^^yu 

v/y/u-) -7y;ui, 2- (5-^oixi/u) -7y/u 

m. 2- (5-^^/U) -^xwWg, 2- (5- t - 

zf^/i>) -fx-/ui, 2- (5 - h y j^n^y/io 

2- (5 -7xx /U) -fxx/H, 2 
- (4, -7y/l^ 2- (4, 5-v? 

**vu) -^mzi/us, 2— <y/7y/H, ifcli, 

2 cy^xxyUgTfcS^ *nir Wb*«b^»* L 

[0 0 6 2] *&W<D**u±>>4k&%)<D s &mi£#)te 

mtisXte, ^f/^>yi/y^ (2- (2- (5- 
7-f h\ s^^vus/j; uvtr;* (2- (2- (5-7^ 

— /U) — ^ y /U) fV^xwl') ^/Unxi>Ai/^P7 

^f/ui/yi/y^ (2- (2- (5 - t 

^/U) -^yyu) — f /u) ^/U3xi>^i;^n7 

^ h\ ^^/ui/y u>-tr^ (2- (2- (5-hy> 

^P7>f K, ^f/W7> K^7>-tr * (2- (2- 

i/? u=7^ K, i?4 yzfuH'/UT^ K^^tr;* (2 - 
(2- (5-^^vu) -7y;U) — f^-yu) vv^=i 

^^^d^k, (hy^^>y/u) ru' 

7jf7>-tf^ (2- (2- (5-^^u) -7y;H ->f 

[00 6 3] ^^^i^y U>-tT^ (2- (2- (5- 

P7^fK, ^f;w>yi/y^ (2- (2- (5-7 
oixi/u) -^x\— ,v) -4 i/tvzi-t? 

*9>(b\ ^f/^yi/yt'7 (2- (2- (5-t 
^7^fK, v?^^/u^y uvtr^ (2- (2- (5- 

[0 0 6 4] ^f/^yy yy^ (2- (2- (5- 

^^/U) -7!)^) -4, 5 — «y/^f ^^/u) i/>v 

z=L-*7j*i?$xi ; y'iY^ i>*^>v^y u^trx (2 - 

(2- (5 -7x^/U) -7y/U) -4, 5-^y/^ 

yt'^ (2- (2- (5-t-^/U) -7y/U) - 
4, 5 -^W-r y^^n/U) i/;Uzi-f)Ay^ ny^ 

h\ \s* ^/Uv-y U>-tf^ (2- (2- (5-hy^^- 

/ui/y/p) -7y;u) -4, 5 --o^-r 

[0 0 6 5] ^f/uyy yy^ (2- (2- (5 - 
t^tv) -^zilzl/u) -4, 5 -^<y-^-r y^n/u) 
;uax^A^^D7^ K ^f/^yiluy^ (2- 
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(2- (5-7x^) -4, 5-^^^ li, ^f/^!iuy^ (2- (2- 

"f Vr^^) vVu^ — ^Av^a^ h\ -7 V sis) -^ >^-yu) n 74 h\ 

(2- (2- -^n-yu) v^^A->y U>bf^ (2- (2- 

— 4, 5 — ^<>yV v?;U3-i)A^D7^ -7 V /Is) i/;Ur2-r?J±i/S7U7^ h\ 

h\ i/t^/i-i/V u>tr* (2- (2- (s-hy^f v^^/u^y (2- (2- (s-hy^f/^ 

/Uv^y/U) -^n^yP) -4, 5 -*<SV4 >^~yU) y yu) -7!);P) — fyf-^) ^un-r)^^^ 

i^Av/^ D7^ K„ 4 h\ v^fvUv^y U^f* (2- (2- (5-^^^ 

[006 6] ^f/k>!jl/yt'X (2- (2- (5- /U) - 7 U /U) — f >-5r-yU) ^-^A^o^Y 

^^vu) -^y^u) - 4 -^zn^/u-^r Vf^yu) iS/u h\ ^^f/Uv/yi/y^ (2- (2- 

=r- uys( h\ ^f/I/'>!)l/y^ (2- 10 -fxn yU) f yU) ^^^^^^^ o 

(2- -^y/u) -4-^^^yu — r h\ ^^->yi/y^ (2- (2- (5- t -y^- 

(2- (2- (s-t-y^/u) -^y/u) -4 h\ >^^vi^>y u>-tr* (2- (2- (s-syy 

-;7:r~yU-^ V^^/W) ^a^^^D7>f K, ^-yUC/!j /U) -^zn-yu) ^yU=i-r>A 

(2- (2- (5-hy^^;W> ^P7>f K, v^^^/l-v-y U>-t^ (2- (2- (5 

-">A^^D7^ h\ is? uysf h\ 

[00 6 7] ^f;^>y (2- (2- (5- [00 7 1] ^fyU^yuyt'X (2- (2- (5- 

T^/U) -^Ji— yu) - 4-7 1 yU) is t^fV) -7V/V) -4-7xL—JV-4l/=r~?V) 

/^-^^ n 7^f h\ iS*3 L /l>isy (2- 20 n-^i,^^07^ K, ^f/W>!)l/y^ (2- 

(2- -^:n-yu) - 4 (2- (5 - t -^/U) -7!J/U) - 4-7^-/1^- 

U^tfJ* (2- (2- (5-t-^/U) -^in-yu) U^t?X (2- (2- (5- h y y ^/Ui/y/U) -7y 

- 4 -7^n^/u--< yu) «>3^»)A^n7^ yu) — 4 - 7 ^=-sV—^ i/=?->v) is/Un — $ J»is? v 

h\ itt^/^yy u>vx (2- (2- (5-hy^f 7-f h\ itt^/u^y u>>vx (2- (2- (5-77^ 

/Uv-y/w) -^^i^/u) — 4-7 — f>-^-/u) -/u) -7!i/u) - 4 -^^^/u — f >^ -yu) ^/w=3 

v?/l,=2-r>A^^ n^-T h\ -^^n^h\ v^fvUv'y (2- (2 

[006 8] ^f/W>yuy^ (2- (2- (5- - -^:x-,u) - 4 - 7 ^ -yU->< >^ 

Tf^/U) -7 V /Is) - 4 -7x^/1/- 1 Kn7Xl/x — /U) vvUrr - £ A i/^ n ^ ^ f>\ S/^f-yUv/li U> t* 
yW) ¥/U=i~V<Ui?? xj^sf y x ^f/^>yi/y^ 30 * (2- (2- -^in-yw) - 4 - 

(2- (2- - 7 y yl^) -4-^^— ^ai^/U — r >v^yU) ^y^^^A^n^F, v> 

/U-^t KnTXl/^b) ^=j=. V2±i>? uysf ^fyk>!il/yt'7 (2- (2- (5 ~ h y /l/v^y 

^^^-/Wv-y U^tT"^ (2- (2- (5- t-T'^/U) /U) -^^-^yU) - 4-7 v?/U=2 

-^y/u) -4-7x^-^tFnTX^/l/) vvu n^A^^a^^K. (2- (2 

- r> jUv?^ n ^f/k>!)l/yt:^ (2- - /U) -^^-/b) - 4 -7 — f > 

(2- (5-hy^f;U'>y/P) -7!)yl/) - 4 -^^ ^^/U) v^/U=rzi $ J± is? u ? J h\ 

^-^fcKaTXl/-;!/) v?/w=i — tyMsis? n [0 0 7 2] ^fyw>!il/y^ (2- (2- (5- 

K, -7y^) -4, vvw 

[006 9] ^f/Uv/^y^ (2- (2- (5- n^r^i^v?^ u K, ^f;^>y (2- 
^ ^/U) -5=-^— yU) -4-7i-/l/-^tFnTXl/ 40 (2- - ^ y >V) -4, 5 -^O-^-f 

— yw) v^yu^ — uysf p % ^f/k>i)i/yt' ^-^^yu) ^1/3- 1)^^07^ ^f;^yi/ 

^ (2- (2- (5 -7xn/U) -^-oL-yU) -4-7 > t'^ (2- (2- (5 - t -^^/U) - 7 V /U) - 

x^/u-^t KnTXl/^/U) i//u=2~$ J±is? u 4, 5 -'O-*/^ >-x— yu) r>A>?^ D 7>f 

h\ ^f/k>y (2- (2- K> v/yf/^yuy^ (2- (2- (5-hy^^ 

yU) -^ai-yu) - 4 -7x^W-^t Fn/Xl/^ yU>> y yU) -7 y /I/) -4, 5 -^>>^^ >y?~/U) is 

yU) — >>A^ a ^ h\ ^f;U*>y yU=r - r^^^vj, u y s( ^\ ^^f/Ui/y Uyf^ (2- 

(2- (2- (5-hy>f/U->y/U) -^n-yu) - (2- ( 5 - ^ ^/U) -^n-yW) -4, 5 --<>^^ 

4-7x^/U-^t KnTXl/^/U) v^ra^Av/^ >«r-yW) ^/Un^^Ai/^ 07^ K, ^f/Uv/y 1/ 

n^^ K^^0tj^-c^r5 o >tf^ (2- (2- (5-:7;n~yU) -^-ai^yu) - 

[0 0 7 0] w(D 9 ^ LV^ ^a-fe 50 4, 5 -^O^-T ^f^/U) ^zi)A^n7^ 
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h\ '^f/^ywy^ (2- (2- ^3z^^D7^fK, ^f;k>yi/ 

M -tf-^—tV) -4, vvl^ (2- (2- ( 5 - t - :/^vu) - 7 y /u) - 

'~?i*v^n7>< h\ ^f/U^Dl/y^ (2- (2 4, 5 >^-yU) ^/U=i-^A^D7^ 

- (s-hy^f/uvy^) -^oi^/u) - 4, 5 h\ ^f/i/i/y i^tr* (2 - (2- (s-hi;^ 

^3 = ^^D7>f h\ /U->y /U) -4, 5 -^ViZ-f 

[00 7 3] ^f/k>yi/y^ (2- (2- (5- ;l,3-r>A^D7^ h\ 
>?vW) -^yyu) -4-7x-yu-i;t Kn7Xl/^ [00 7 7) ^f^>!)L/y^ (2- (2- (5- 

/U) ^-^A^^n^-f h\ ^f^>Ul/>^ p< ^/U) -7!);U) -4-7x-/l/-i/t Kn/XU- 

(2- (2- -^yyP) -4-37 ai jv) i/;l/3^^A^n7^K, 

—/l—v^t KcrXl/^U) v?/u^-^A^^ n 10 (2- (2- -7!i;U) -4-^31 

K„ ^f/U->y l^y^ (2- (2- -yU-^tKD7XUr;u) ^3^^^D7>f 
/Uixy/U) -4-7x-;i^-^tKn7Xu h\ (2- (2- 

— ^) ^^^^07>f h\ ^f/^lll/y^ /U>>U/U) -7D/U) - 4 -7 x -;i / _o; t |,' D7 xi/ 

X (2- (2- -^y/U) -4-7x -/u) ^/U-=3^^^>?^ h\ ^ L < 12, vMfvU 

n/U-v?t KnrXl/-;U) ^^^^07^ uyt'^ (2- (2- (5~^^-/U) - 37 y /u) 

h\ ^f/l/^yi/V^ (2- (2- (5-;*^/U) -4-7x^/l/-^tKnTXl/^) ^3-r)Ai/ 

-4-7x^/1 — ^tKDTXU-^) ^ n ^-T Ktfc6 fl 
y^^^A^D7^ h\ vO<?vl^>y UVtfx (2- [0078] ^ p t Wt^fttt, itSV^fSlfc 

(2- -^-/U) -4-^^^yU ^"C»5 ^ t Z ~ t Jz&WOj-l' 

-v>fc Kn7Xl/-/H *JjfU = =.VJ**?*u9<f h\ v> 20 7 4 Vfi^SftMStte, ^JLTCO (l) - (3) iz*»lir& 

^^Uiyyu^tr^ (2- (2- (5- hV wir^-Cf^ 0 

/u) -^-/u) KnrXl/^ [0 0 7 9] (1) ±IS^|2*(D> * u ir ^fc-fr* (JE* 

zu) ^ 3 =^^D7>f h\ t>L<t±, ^ r (a) /*#J iflT5»£**>5. ) *5J:tWgttfb 
(2- (2- (5-^^-/W) -^zc-jU) T ( B ) tf5S^ 5o ) % 

^o7^Km e & % r (d) tnom&tf&z. ) tfrhtzz* 

[00 7 4] *t>»SUrMDtt* v^lfvl^ Uy-On&mtm M^nir^-^ftfeggj 

yu>tr* (2- (2- -^y^u) ->r 9i^$>5 0 ) . 

>-7*-/U) ^xr)A^n7^fK> ^f/W>yi/ [0 0 8 0] (2) (A) (B) 

>-tr* (2- (2- -7y/H ->r 30 s# («P*, r (c) *v^steas*>s 0 ) % *j 

^-/u) ^r^^n^F, Wf^yu J:TJ 5 @ffat-«t»?«tffli-5 (D) tflH^CSBifiS*!, 
>lf* (2- (2- (5- hy^f;u->y/u) -7y r> 

/u>yu>bf* (2- (2- (5-7^yU) -7y T/U* = ^Afb^ (&& % (D* ) ^i:f9i^ 



[00 7 5] S^^/US^y UJ/tf;* (2- (2- (5- [00 8 1] (3) (A) fifcih WS^^XiJMSJf 

**yio -^y/u) -4-7x^-^y^) mt&&*titemmmm*& (a*, (e) 

3 z^n^K, ^f;ui/yi/y^ (2- ) , *5«ta, @fafcj:*>ttffl-rs (D) j£ 

u^t'^ (2- (2- (5- h y ^f/i-yy/u) ~^y ^fcs, ) i:, (d* ) ^?>ft5tu7-fyi^ 

7>TK, S^^/U^y l^lf* (2- (2- (5-7* [0 0 8 2] ±fiE<D, (B) ^^Ltlt ti7/W> 

-^yyu) -4-7*-yu-> r>-7^/u) ^/U=» -V J***ci'it'&m, tL<(i (A) /£#£SJ£LT-r 

[0 0 7 6] ^^>>yi/y^ (2- (2- (5- [0 0 8 3] Kt*7;K = mm^fti Lt 

-7y/u) -4, 5— <K*S<<>"r—A,) it* (i % TIE^-«a: (2) tL<li (3) t^^57;U 

3^^i.^P7^ k, ^f^>yi/yt'^ (2- ^/^tym^nao 

(2- (5-7oinyU) -7y/U) -4, 5--<V^-T [0 0 8 4] 
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(2) 



[0 0 8 5] 



(0-A1) 



q+2 



(3) 



10 



[0086] a*, R a \±mmmt i - e <nmt*mm 

-efc^o AfrWWi, ^^/uS. ^nt> 

:/^vwg, >fy^X, 'O^vu** ^*vvuS 

-fy/n^/uS, l -^n^: 

V\> q«4-3 0OSat*fc^ #£L<te6 — 3 0, 

L < 8 - 3 0 (Omk-Qlb Z>o 
[0 0 8 7] ±m<DT/l»* y^^VJ±^*J<D«4rft*ft: 

b SrBt * -fr 6 *ife, 

ffi^^y* 31— ryu*of«ssiJ't i *e, hy^ 

h y^y^/ur/u^^At^i^ 

©h y^f/ur/i/^^A^ h y>r y^/ur/v^-) 
j*b<om&m*. tfmmfcftvo, m&r sua 

®5/y*y/u*^as^*»i, hy^y^r/u 40 

[0 0 8 8] (A) ^i:SJClt^ty^Mt5 
ffc^fti LTIt 1 -5 0 1 9 5 0#>&«, 

¥l-50 203 6f^ »ffl5p3-l 7 9 005f 
2^8, «Fffl¥3-l 790 0 6f^8, 0 
7 7 0 4^«, US 5 4 7 7 1 8 fcifKlEft 

[00 8 9] A-T *S£<t LTIi, * CSUK^Sr^p*-* 50 



Aofci/Jfn >\ hy 7x-/U^py, hy^ (4 — :7/P 
^-ci^^nyu) Ttfn:^ h y (3, 5 - 7 a :7 :n 
— )V) TKnv, (4-^/U^n^^U^3i— /U) 

#o>\ hy* (p_f.y /U ) ^ n y, hy* (o-h 
y/u) Tjfn^ hy* (3, s-i^^vi^^/u) if, 

oV, hy^ (-O^^/U^-n^oi^/U) TjfaV^T)^ 
tf£>it5o wtie>0 9*>T-(i h y ^ :7/U;*-n 7 

[0090] j^ismtsmb^ -h^^m^mt 

hyt^A^fty, t^y-^^^ 

y 7 ^ — /U^7 /W<:=. r> jU ^7 ^;f>\ h Vy^^T^^r^ 

VJ**"?-*i/, N, N-^f/ury^e-^A^f^ 

[0091] "f^mt&m^ T-*ismt&mb l 

WfCJi, h y LTCD, h 

yxf/ury^-^Afh7 (:7^-/u) hy 

yntvury^-!>Afh7 (^^— /u) hy 

hy^f-yury^e-^A (p-hy/u) h 
y^f/u/y^!)A (o-hyyu) hy^f 

31, hy/DfcVl/Ty^-^Ar h7 (o, p-v 5 ^ 
^7x^) v y ^ry^-^Ar h y 

(m, m-v;^f;l/7x^) ^^Ig, hy^/UT^ 
h ^ (p - h y ^/U^-n^^/U^jin/u) 7^ 

hy (n-y^vu-) r h7 (o-h 

y/W hy (n-^/u) 7y^e-r)^^ 

[0 0 9 2] ^Ac. N, N-v^T/U^r^T^y zi^AJS 
£ LTfi, N, N-^f;U7-y^«7^fh7 ^ 
N, N-v^xf^7^y-^AfF7 
(7x-/W) *^3f, N, N, N-2, 4, 6-^^^ 
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23 

(n -^p t'/U) T^^—VA.'r by Jls^u 
h y 7t-!) AMU 5 h !) 7 iJ -/wt^7 

[oo9 3] *&mx~n* *<>mm**tt'tz><<*> 10 

7 yw^-n *7zl~/1>) /tfu— K N, N-v?y^ 
/VT-yn-^Af h7#^ Ky^7/UtD7x^) 
U- — h ^ 7iPt- ^JUt^ h7 (■'<>' ^ y/Uy^-u 7 

[0 0 9 4] ±IB<OStt{Wb'&»^«f-Cfc, «Ffd, T/U 

[0 0 9 5] ±iSO^^o-fe>l§|-^ttjBCncgf 
Hi::J;!9JBV*e>*l<5 (D) — jR* A1R 4 .R 

\ X..,.. t ,"C*S*LS<b^*-C*>6. 20 

[0 0 9 6] R 4 asitfRMi* ^ix-ettffiftLT 

^Sl-10(D7;^;uS, Sx^oT/Mr/uX. TV 

U sio«fcT/tf±, 0 < s + t ^ 3 &»fc"rffi*oBE# 

[0097] iia— «5*;-e**tt* (d) a»tut, 

fc£;Ltf, hy^r/U7/w^-[7A, hyxr/WT/i/^: 

— hy>fy7'ntVU7;U^r>A, hy^y^r 30 
;U7/U^-^A, hy-n -yf/U7/l'^-^A, h y 

— n -^->/U7/U; -^A, h y — n -t^r^7;U 
* =£A$&(Z> h U 7/U^U7/i/^!)A ; i/J^/UTsU 
^ - r>A^ n y K, i/^f^/U^^AynU*, v> 

h\ ^y7 P nf;l/7yU^- 

^/U7/U^ / ^Air**^ n y h\ ^n^/UT/U^^^A 

>< y^n tVU7/I/^^At^^r^ P y V^<DT /U^r/U 
7y^; = 9At^^7^ K^<t^nfe<02l^± 40 
<^^5d^f£>ft5 0 LV^l*. h y 7;^^;U7 

[0 0 9 8] *8^^n-feyfi»KSJtia) 
«SlrlC«V^b*t* (C) rti^tlTIt SS«fi«:*>5V^ 
litM(*:-efeoT 4 jaWl-500//m, L 
<ti 5-300/2 rru £kfC#£L<l±, 10 — 150 

[0 0 9 9] rixfcoM«»te^fi#W:, Jt*ffigtfS5 
0-l.OOOmVg, ^^l<lilOO-7 00m 2 50 
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[oioo] mmmimtttob lti*. &«Kfbtt« 

fc£;U£S i <3 2 , A 1 j Oj , MgO, TiOn Z n 

<> ITS i 0 2 t>L<l*A l»0,Sr$fi-r5 

<t OAflttttCHftMi IT, 
S i 0 2 . A 1 2 On MgO, S iOj-AhO,, Si 
Oj-MgO, Si0 2 -Ti0 2 , Si0 2 -Al : 0,- 
MgO?Wf>^ Wis i 0,*Sff*LV\ 

[oioi] ±mmmm&*mm*. ««i:*4ot, 

ilfit, 100-l,000t, ff^L<li300-90 

ot:, i< ii4 00-90 ot-eMif:^© 

0.1Ii%OT, ^L<l±0.0 1If%^T*efc 
(±1.5-4.011%, *fetCff*L<tt2. 0-3. 5 

[0102] * t>iz$m*mm&»k Ltwt, »tt^# 
y-i-^fy, Tjfy -4-p<^/u- 1 -^^v&jf 

[0 10 3] ^lS^^c2ir^a«FM^j«II<DSJ3gl^^V> 
6*t<5 (E) «»ttm ^t^SSMlM^X 

[0104] ±fE<?M ^-ySftttiWb^i LTtt, 

fb*»3ft«aWffen, t©**«itTli, a-Zr (H 
AsO,) 2 • H 2 O, a - Z r (HPOJ a - Z r 
(KPO<) 2 • 3H 2 0, a-T i (HPOJ 2 , a- 
T i (HA sa) 2 «H 2 0, a-S n (HPOj 2 • 
H 2 O h v-Zr (HPOJ 2 , 7-Ti (HP 
OJ 2 . v-Ti (NH 4 POJ 2 • H 2 0*g<Dgrffi&m 

[0 10 5] ±EO>f ^-^SElftttJittfb**!!, i&Hl- 

,[oio6] ±&<Dmmmj&tmt lth, tt±& 
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L-Ct<tl\ *6±i3J:t/tt±tt4fc<o*»:«i:Lrtt. T 

K tf^y^-r K r/— ^mm* h¥^tyyK, y 
^n-r k yNn>rf--r h^?(o/Nn>r^>r his, * 
y v^^/k yif/v^v K T>f-*7<4 K^oistfic^r 

Ltii, mis, h7-fK 

[0107] ±fc<Dmmm8t!&<D<p-cn* ^m. 

>r h«s», m&%uM. -etf&mn. &f&^* v?* k & 
ti.-W-t'f K &ffcr~*U h^»*u<, *y** 20 

[0 10 8] ±1E<0*S«31R»4 % MIClSi:, J£g#L 
[0 10 9] (E) J«#«\ *ftti©**ttfflLttct 

10 1 1 0] -fx-^&mzQimirzmm^ 1-uit 

J: 9«d^fc*ft< it-l^If^ 40 

1, Br x I % F, PO*, SO,, NO Jx CO,, C 2 
O4, CIO,, CIO,, OOCCH,, CH,COCH 
COCH,, OCh, O (NO,) 2 , O (CIOJ 2 , 50 
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0 (SO<) % OH, 0 2 CU, OCl,, OOCH, O 
OCC^CH,, C 2 H 4 0«, C.H.O,a>e>|*S«,fc») 

[oiii] ±iE^>r^^s5!fttcflefla-r5»i±, 
<*i, nit. shsl im, 

ft, wftktt, 2S^±^l^^i^fflLT'b«tV\ 

teases*** ttafeaiftttfatrai^^tTp**, 

[0112] mm&&z*mc£ztiim4km±mzfflm£ 

1 - 3 oit%, *aaiaitttstad^e>«ffl«je<z>»^* 

[oii3] ±iao»a«ia*5J:t//*^:tt»ft!fS*tf 
5»-g\ »nw, ^ara, iM«ic«»»^ttt« if-cjg 

totem, mm&m&mti: z<D{&<Dik¥®m&wm lt t 

<fcv\ zomizLX'AbtiZ (E) Ltli, *« 

£EAftT»JS L3t^S 2 0 Aa±(D»?L*8[^ 0.1c 
c/gJ£U: s ^(Cf40. 3-5cc/gTM:W 

(e) fig^d. *SiSftfeILfci 
[0114] (e) -hiao«ft»***5 < tt^s 

Jb, ff*L<ttl'5 0 , Ca±i:Six**s, ^fiS^^^ 

ca«ft*a*ft=tt#*u<ttv\ infRiisnfltt, o. 5 
^r«ij^±. »*u<j±i«?mi«±T*)So ^^>^. h^tk 

R«Lfc»<D (E) ^^IfStl^ ffl«2 0 0 < C, 
EE* 1 mmHgO^T"C2^B5^l Lfc^CDMi: U 

lt«i^3li%^T(^I^tlt (E) j&ftZ 

mm-t^m^. (a) (d) tiL&tmktzj* 
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[oi is] ***^ism$mtem i *5<fcmico 
[oiie] ^^ptyfijwiwiiii, (o 

£tc, (A) f&jfrt (B) ^oct^^tC 
XQi&m-tZ (D) «»fcB5$«wtl:J:ot»b 
ttS. (A) f&ftt (B) (C) «»{c*Dx.5Mg 

*iittt«i«:i)jst*5. i«3ft#Hfc* 
**ME^*«fS-fr^ (A) «»«r*Wic: (c) 
x., *<o«-C (B) *»tM5ri^"CtS. 

(B) (A) f&&&T*>R&Z-&tii><Dt:mmz 10 

(C) ^CM5I^^5„ ^LT, (B) 

(C) tftftlcmjL. *<D'&X (A) «5>t:AljL 
5rHTf5o RfcoKktomMl*. i§ff-2 0ftl^L 
2 OOt, #*L<liOft^Ll 2 O^T&O, E^tC 

[0 117] flt&t:ffli^t^7^y^ Itlt J. 
7-w>\ ^DtVy, l -:/t->\ l-^*"fc>\ 3- 20 
t^-su- l -:/^>\ 4 -*?vu- l — i>fylf^ 
tfe>*u rixb2ffi^Ji0^u7^ ^itfcot 
fcJtv\ 

[0118] *&w<D*i'7j >m&&<nmmz&miz 

(a) Xg- (c) X^$rWl^|liSLri^»t$ix5y ^ 
nir^fi#M«^*>L<l*Tia (a) X*£- (d) X*M 

(a) ^^ntW^ft (A) irT/U; y ^Vi:^ 30 

(b) ±E(a)XS^»^^^n-fe^«fflCi:*S««tt J 3 c - 
fi#<h£, ^FfStt*a<©#«ET, 8 5-15 Otcof&S 
X'&ftk £ it X / * n ir ^*«CSrft««tt^ffl«EJc:a» * 

fi»>^D-feyfi«fS*Wt«:#«Ii, (c) ±12 
( b ) ISTStftK^ * a ir :xfi#S!«««:£tr* 7 y 

-*r- 5 0-5 ox^<Du&x~mffimm<ty)<m&m\,^x'p 

ft < <t t> 2 L T*t » b fc / * a ir £ 

t#sm (d) ±mc)x.mxmz^^xn±^mnm 
*wt>m&mMmik g mtz*) 0.01-1 

£r*#SX&o 

[0 119] ±ie(a)xmt-*5V^T^ > StjfS^ *nir> 
(A) i ^e/Kc^LTT/u^^^Ais^i: it i 
O-l.OOO^/K &JL<li20-5 00 : t;KOr 
/U^y *^V£r, 3pStt«jK*tC*5V^T-5 0-1 0 o 
»*L<liO-5 0 < C^fi«ft«:Tt^ 1#-10 
«fM, »*L<Ji3»-5«FME/CS-fr. y^nirvfk 50 
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(A) tr/U^^tyt^S-frt, y^n-fe 
vte&££/££ii:So 

[0 12 0] ^fiHtStt^ttJBI*. Sl£S:*a-*»oJ»* 

KfillBliftv^ mm, **u±>>ik&to (a) l^e/u 
l^tt, 1 0-1 0, 0 0 0 y y h/K #*U<ttl 
0— l.OOOJy N/^S-e*>5 0 
[0 1 2 1] teffl-C#S^teS|&<t Itlt 
tf, -<>-fef>, h/i^v. ^r->uy, ^y>-^o^#J£ 

[0 12 2] #*UV^?FJSHt*«Ctt3!r#|RKfb**-C*> 
So miE^T/u$y^^*»(7)««ES:-t<D* 

[0 12 3] ±IE(a)XS^tt< (b)XS«C*5V^-C, 

( a ) ia-fli 6 nfc > o ir >-^^ t mwem*m# t 

(a)xe^-*5V^TSJ6*ai: LT«fflLfc^fitt« 

^o#ffiT(-8 5-15 ot^ias-esWiS^rti: 

[0 1 2 4] WK^^air^afiPMttjSt^O, y^nir 

tlto^^atyft^ (A) iT/U; y ^i^>^<5:<7> 
Sfl?**«c**Jx*^^n-fc^b*« (A) fe^ooiE 
MIK?- 1 *Mz*t It, «l«»ft^«a«:^5 1 - 

1,0 0 0kg, »*b<(15 — 5 0 0kg<Dm&XhZ o 

(b) IitttffltS^jSttSttoftfflitt, y^nir 
>MSiltoy^ntyft^ft (A) tr;v%y^ 

>-t<DKfc£f&m^$.ivz**u±is{k&w (a) ^ 

^IMIf^l^/K^Lt, 10-10,000 
y * h/K SF* L<*il 0-1, 0 0 0 y ^ N/UOfW* 

[0125] m**u*ismMk&mmwi%L*mttb<D 

mm** 8 5-1 5 0 X:, SF^L<(i90-130 , C, 

L<(i 9 5-1 2 OtcoiaftftfrTfc, 5»M 
- 1 o o tiffin, L < n l o »Pfl- 5 o tifWnt>ti 
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30 



Afffttt^tttt Sr^ri- * m&mz ft z>» 

[0126] m< (c)XSK*5^T«:* (b)Igt^P, 

5 0-5 o^<nm&T?mffimmk*m*m^x>>t£< ± 
[0127] mm^m^mmmmi^mt lti±, str io 

10 12 8] (c)lSTOffi^S^Lt, tLbTLiZ. 
»tS*»4«fflt5wi:iS-eS5o (b)X^O 

it5Ii:tr§§ 0 (c) Xg-etT^^fei:Lt 

[0 12 9]^^ l@Ofti*l:o#, (b) IS 

l-500!i5/ h/K SP^lXtel 0-100^7 h/U 
^Lt, - 5 0-50U #£L<l4-30 — 40 30 
°Cs »{^»*L<J±-3 0-3 OtOSg^TI:, 25fc 
<OflgjW»g«ft * ic * a ir ^ftfejfcas Sffl L ft < 
ft6*"C»*?igLfTft^ix5. '>ft< <bt>2lHk 

V\, 

[0130] ac^aftjfeftnaKftH^-cfc^. ±mu 

ii5v ^SJtfi i &#fttt^tttt«:tf *. 40 
[0 13 1] *«W-efflv^^«Stt^^^n-fe>-a«r 

attain (d) nmx\ flfri5(c)xs-e#e>tL3ty ^ 

0.01 — 10 0kgCD^-U^>r V^(iS^^$r> ^nir 

[0 13 2] ^«Sttfk^^n-fe>fi»S!ftfcjBt{-a«pS 
ttS^U7>f ^IBa^flci: Ltit, ^3f»2-2 0CD 
tl/7^y, fc£;ttf, m^i^ r/nfcfu-:^ 1 -y 
7^>\ l-^yfy, 4 - / ^vU— 1 — <V^>\ 2— 50 



>k<0^u t'uy/tl/7>f ^l^ft^&lt^^o 

V ^*-CjH^b^B*tt* [tj] ri*0. l-iodl/ 
g, »*L.<f4 0. 2-7dl/g(Oj6ISic$)5r 

[0 13 3] >Of 

( c )!«■«& *n*>m$mm&*ffemmmt 

St 5 : i I: J: 9 fM^StS^STfcS. **n-fc 

TM\ (c)3»^**8kl»0»»r»6nfcttftfcJltS:, 
B0IBI«R«ft*»**b5MBr 5 c t ft < fiiffi IT t J; 

[0134] m^^y^xD^mm^n. m&zitz* 
[0135] mffimfcitTkmtpxftox-is^jisn^ffi 

S£ii, ^^nz-fevfe^Mtt^l kg{C*tLT, ffijffift 
£Hfc**0. 0 0 5-5 m\ »iL<li0.01-lm I 
^6^6X7^-^1:, t^7^y?:0.0i-i,00 
Okg, L< J±0. 1 -5 0 0 k g^AU, -5 
»^L<(40-5 O'COMS^TtC, 
1^-50W, #£L< 143^-2 0B*IBL 

[0 13 6] ±ISco^-u7>f vo^fitfi^fcifc^T, y 
^o-fe^a»S!«jBEl-tt^^n-feWt:^» (A) s 
mtit^m (B) tLTffai:iir;i/^y^ty^S 

l££/&^S^£;h/C^£<^T, £r*l(C h y T/^3ry'^T 
vjcft«SttS«jtta*^+5^K(i#icftv^^ Bf 

(A) S^a^JRH^l^e/uS^iO, r/u^^^A 
^ittl.OOO^T, #^L<t45 0 0^yw 

[0 13 7] **WtC*5V^Ttt. ±IE^^7-< 

(Mw) £100, 000 — 50 
0, 0 0 0 g /m o 1 (D(Si i 4 5 «t 5 CIB»t 5 1 1 
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[0 13 81 r 5 ^ ^ D-fe yfi 

ttfflttBtlll*, (A) , (E) atf (D) 

s-e-srii::* vmmznzo mm^mt, khcrss 

(1) (A) £ (E) jft#*Jfttt&*S. 

(2) (A) <h (E) rt^fcWttS-frfettJC (D) 

(3) (A) t (D) rit»*:»»*-&fe«(C (E) 
Srj6*D-*-S. 10 

(4) (E) <h (D) A»«r«M««b«^ (A) 

(5) (A) , (E) , (D) jftatrnttttMfe** 

So 

.[0139] 4*5, ««EW»«p«tt-c>i 

^3r1f>\ *ci/\/l/%<D^ 

[0140] ±e<D#j*#<Dttffi*iiac*>a o -es> s„ 

(E) «»©1 gSfc^ (A) ii 
*10" 4 -1 Ommo 1 , #*b<ttl 0 3 ~5mmo 
1-C*>f9, (D) fiR^i. ii#0. 0 1-10' mm o 30 
1, ffSKllO. 1-I00mmoltfc5o 
(A) tiL&+<DW»&Mk (D) ja#*<7>T/l^ = *A 
<DJ%*itl*. ii* 1 : 0 . 0 1-10\»*l<li 

i : o. i-io s tfc^ zcnmtc'Lxmgiztitim 

[oi4i] jmsioeext (d) at&twtem 
Lrt±v\ i-fttot>, (a) j£#&UvOm (e) « 

wtDttjKWSJ^JigiJ^^jE^ (D) *»SrR«:*^il/ni 40 

asaou-ctJ:v\ Sffl^ti^ (d) «»©t 

tt, (A) l£#4>(0**airWfc£^ (a) 
£«BW-l£*tt-a (D) ^W7/K^^I^ 
^iti: Lt, ii#l :0-10\ »*L<lil : 1- 

[0 14 2] ±IBOJ: 5^LT»biXfc7< ^o-fc^aj* 



[0 14 3] ±IS-e»6)ix^:^^n-fe^a«rSJ«MKl * 
fclillf*, Mlc, W«T/us~*-Mt£i& ( (d' ) *S 

So 

[0 14 4] t!/7^ Vfi#ftWK^(£*5^T, 

(D' ) *$Mi, «ria^^n-fe>a»S*JKl t>L<Ji 

ii (Dmm^m v * bti&mmr/u t i,xm 

[0 14 5] >«*«:ott»|c4fcfflS*LS 
(D' ) **nir>fi^ttjB£fc L<fi^ 

«Sttfk^ * n -fe ^ffi#S!«fflt*<D* * n-fe Wb*4fc 

(a) M099MlK?l*A'K:ttU (D' ) 
fOAH^iLtl-S.OOO^K »*U<tt5 
— 3,0 00 KlilO-1,000 ^e/u 

[0146] * * n ir ^Jfi^SJftfeSgfc L < tt^fflUSttfl: 

KttaC+O^^n-fe^k^ ( a ) 
£JWK-T-lc!M*L"C\ lxio-^ixio- 1 ^ 
ffiKlilxio-'-lxiO'^;^^ tttt*> 

So 

[oi47] 4*3, rs^aj (Dmmn, mmm&n 

[0 14 8] *«Wlu*5V^ r^-u^^>j 

>\ /d fuy, 1 --f^ris^ i-^yfy, l -^^r 
ir>\ i _^^^>- x l — ^^^>\ 1 — tHt >\ 1 — 
K^-feV, 1 -^r^^Hr:^ 4-^^/U-l — <yr 

[0 14 9] **WIC*5V^, «:t»^L<fflVNbtLS 

<b l -^^>t (Dm&yoX'h So 
[oi5 0] **wtc*5v^r, r^u^^vs^ 
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fifiS^-C^n kVy#fir$:5 0fifi%j^±^nT5, 
[0 15 1] yl^l^v^tS 
v¥{£o^/u»:fcj;u^n t> i/^y-?- <oi, 3 -if 

Arosiaga-rsyn \?u>mtL<n^;\s%L<D&#>z>m& 

o \%UT. L< 1*0. 5 mo 1%J^T<^®S 

Tm < 14 2.1 X I 5 + 

[0155] *am<o*\s7 4>>&&mMmi:m 

C-NMRt«U:7^ yff^y? hVTy 
(I a ) ri*. o. 50-0. 99, £I9#£L<1±, 
0. 60-0. 98, £e>M#*L<H:* 0. 80- 
0. 98, U<l±* 0. 8 5-0. 9 4-C&> 

[0 15 6]±fE(D, tU7>f>l**4flfrtLTV>5 

syr^K^ (13) tt, ^oj:9^Woti 

[0 15 7] o -v^ n u-O-fef^/^ft:^ 

£, ^O8^*ia[tTO*toS2 0li%i: 40 

6 7. 2 0MH 2, M£ja*#l 3 O^T, 13 C««« 

H^m-T- (t*) tt» Tj EOL-GX2 70NMR 
&£) J SrfflV^r tdS-Ct^p 

[0158] rr-r v f^^py mm 

( 1 5) j rr>r yw^-y? hyr^ 

(i,) j ii, ^oeuy*ai^(o»^:ii, ^ 

• ifV-<y (A. Zambel 1 i) 3?C0 r^n^l/ 
3r^ — /VX (Macromolecules) 6, 92 50 
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l:»U 7 p ntVy^/7^2 ) 1 -Jf AEJfc^fiH 

coi, 3-#AK/CJcfiH+S^afcru^ffi^^-/u» 
<£>£#>£MS-^, V^tltO. 0 5mol%m £*) 
»*L<ti0. 04mo l%m ^Cff^KliO. 
0 2m o 1 %5fcffi\cmm&tl?Z 0 

[0 15 2] 9m£tlZ>*ls7 4 l/m&W<DT4 

V**fy9'<>9yYtom (Is) {co^Tii, «NC 
RSllftv^s, #£L<ti0. 4 00-0. 9 9 0, J: 
9#£L<f*0. 80 0 — 0. 9 60, ££>ic:#£L< 
liO. 8 20-0. 9 6 0, L< ISO. 840 

— 0. 9 30T*£>5 o 

[0 15 3] *fc, *^tM$^§tl/7^1^ 
{*:, ^izy^u fis^m^mz. ^SgjfeSESAtf (DS 
C) *fflV^TSJS£*lfclH/K (Tm) <t, 7-fy^^f 
s/M^^Kft* (Is) ioiHfc, TEBBflR* 

(4) SrJSSt5:tt«FtTfc5. 

[0 15 4] 

22. 0 (4) 
5 (1 9 7 3) J XWz^Ztltz 1 * C8f8«*»^^^ h 

StT— ^0»M*«tttt*>f • (A. Zamb 

e 1 1 i ) 3?<D T-e^ n^U^j-yUX (Ma c r om 
olecules) 8, 687 (1975) j T?»36S 

h y T 5/ (Is) [*, 4«M¥ 7-1 4 98 3 3f 

«fH15P8-2 8 3 3 4 3»4>«»C«** 

[0 1 5 9] 7>fy^^fy^^-> (Is) 

ottfticatu sMiitt^yig^tTv^/pe 

u->^fit<Ofi^6«^*r*U, T-i y 5 ?^-y* hVT 
yb'ftm (1 3) tt. ti/7-fyl^»»f«f(o^p 

Fftm (is) , y??^y? bV 

TyFfrm (I,) ^55v>tJ^r>f y**^iy*&tm 

&m (is) te, m&m&ft<n7<{ v**tv* 
tt*>Jt«Kjflv>e>*u r-r y v v r y mm 

(l 3 ) te, Wl^ft:fci:^l^f*07^ V ^ ^ f 

[0 16 0] ±15(0, ti/7^yl^MMtrv^ 
^aei/yftt©ft*/uSC»t5, /nfi/yfy-7 
-02, 1 -SASi£l:ig@t5yp kWWJ^^t/u 
^ctt/^a tr u-^e y -7—0 1 , 3 -fATOicgs 

ti, Si# (t. t s u t s u i ) §moT y 
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(Polymer), 30, 1350 (1 98 9) J C 
[0 1 6 1 J (Tm) Ji, /<-^r^ • 3L^—#M 

rDsc7§H*j6tetii»*»w«-j tffl^taiesh 
s« *i\ Sjai»&3ot/» 
^it^-e2 3 otj-ewu PMStcri o^tfc^ 

[0162] *±>ik&yo&m\,*x 
abtizx-v?* ism&m*. ajwawH 1 * <mw) 

^*U<ti, 5 x l O 4 — 5 x l 0 s g/mo 1 , Mi- 
#£L< til X 1 O 5 — 5 X 1 0 5 g/mo 1 <Dm&#-t 
So (Mw) «>ft¥*9»^*(C» 

-fSJt (Mw/Mn) tt, SP£L<(21. 5-3. 8. 
WJl»*b<ttl. 5-3. 5, J:9»*L<ttl. 8 
-3. 0. L<tel. 8-2. SOlSrff 

So 

[0 16 3] ^o-feWk^WSrfflv^T 
#£ftS^u:7.< ^/H>7n-l/-h (j 

IS K7 2 1 0{Cip«Lb, «1<©A«:1 4flf) 

#£L<t±0. 5-300g/10^ ^{-^^L 
<{*0. 5 — 1 0 0 g/1 0#tf>®!SICfc£o ^/W 
n — h^o. 5g/10W9/|^V^\ *IM4 3 

oog/io^J:^^^ «S5^fti(oa»*DX«-e 

[0 16 4] *«W^*5V^T^"U7>r^**ft:*Kiti- 
fikitl&M, h/U;n>\ ^r^l/y, ^n^/^-O-fefV^CO^ 

£r®&<!: LT/B^S^/t^ *-u:7 ^^com^ 

[0 16 5] *«W©tU'7-f ^M^frofiiSJi, ft^ 

5 0t, ^L<I12 0-1 2 0t, 
^^lcffiL<(i40-1 00U fi£*JEE;^;*:^JEE- 
9.9MPa (y-v?EE) , »* L < 14 0. 4 - 5 . 0 M 
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Pa (y-v>ffi) <D*«=T-CtT**>n« 0 

[0 16 6] «*RJCJ»Ta, 
^S^*^r#So 

[0167] *«w<o«jft*jsfe-e»e,^5^U'7-f 

Il^ffl^tl 9 0 — 3 5 0 < C<Ojaft"C2 0#>— 3 0# 
LffiLfc&i;:, 3EJC«B»fLT*teR<*, tftb^i/yh 

#S 0 
20 [0168] 

(1) ^/Uh7n-l/-h (MFR) WtiL :g/10 
: J IS K7 2 1 0(C!|I«U-C, *l<^*ft=l 4 

(2 1. 18 NSftT, 2 3 oTC^feffT) -eSISLfc. 

(2) 7^y^^fs^^^yK»* (I,) :»Jj£ 

mmt^x. (*) t±m rjEOL-cx2 7 

30 oj osa*) fcflitvr, was<o*j»-eii3tufc. 

(3) 7>fy^^fy^hy7yK»*(I,) : fllS 

mmtLx. 0*m-^ (t*) tt» tjeol-gx2 7 

(4) ^U^^>'S^^^J«Lrv^S^ , ^t 0 U^^i 

ficO^/U^COtfe^SfJ^ (^ffi : mo 1 %) : »J^3SH 
tLT, B^mT- («c) ttK rj£OL-GX 2 7 0j 

#ffi(4 0 . 0 2mo,l %T£> So 

[0 16 9] (5) lf¥^t (Mw) (¥ffi:g 
/mo 1 ) : ^/W<-;x-i/ 3 n h^^Z7 ^ — 

(gpc) ;*7 7JU£LT, jfty- (ft) ttM rp 

SKge 1 GMH6-HTJ Z&m U »J 

S36«tbT, ^^--^-XttSI TGPC-1 5 0CJ 
(FSp b d^) ^ffiV^T, (tl/7^1^#) 
o -v?^ oo^tvif^fc ^O^gig^o. 05wt%£& 
Scfc5(-^ftlL, #P>tL^i««S:«a«l 3 5tt»ISL 
50 X&tbtzo 
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(6) mm*m&*m (mw) o#¥^#^s (Mni 

iCtt-fZtt (Mw/M n ) : > 3 □ 

^H^77^- (GPC) j£T\ *7AiU, JgV- 
«) ttS! TPSKge 1 GMH6-HTJ (S^p 

PC-150CJ (ffifig) «rfflV*T* (tU7 

0. 0 5wt%ifc*J:5U:»lfU »&Jxfc*««rfi« 
1 3 5tt*»JSL*C*J6fc 0 

(7) BL£ CC) : a?— • ^A^-*±© fDSC 7 10 

(8) ttlBttft (ji) (*fi:dl/g) 

*) ) SrfiEfflU S8£<h ITf ^ffl^Tl 3 5 

(9) tl/7^^W5/otfl/y^ntVy» 

C NMR©ffl3&:J;iJ*j«>fc 0 20 

[oi 7 0] <mmmi > 

[rac-^f;^!il/y^7 (2- (2- (5-t< 
(1) 2- (2- <5-**vu) -^y/U) — T 

Og (0. 24mol) , THF250ml SrAD*. h*7 

50mo l/LOn-^yf^A-^fy 30 
SSl60ml (0. 2 4mo 1) $r!TLf: 0 ST 

*y-n4ST*-3 o^£x-#£PU 2--fy^yy32 

g (0. 24mol) Sr^tfTHFS»10 0mlS:« 

£ K9>fT>f ^-y^y— /U»-C- 2 Ot^-CTMsPU 
2N-iKl 0 0m 1 SrSTLfdo r<7>R««Sr, 

y*J»S:*>iBU 8«ESr«JBES*LT, *^Hh/Uxy 40 
6 0 0ml tp-h/uxy^y^o. 5g (2. 6 
mmol) $rADx.l^raAP?Ril«S^ 0 rco^ffi 

h y !>A4r*D^-tttt«L«:»S-fr^. 

^7At«L, 2- (2- -7y 
->f>r^»J|fegfi2 2g OK* 4 6%) 

10171] (2) v^^/UtT* (2- (2- (5-^ 
^/u) ->^y/u) -4^=r~ >v) i/=7ls<D&j& 50 



2 0 0mlOT7^!3SOTi:, 2- (2- (5-* 
t^/U) -7y;u) ->fyry30g (0. 15 mo 
1 ) , >fy^7yg«0. 9g (7. 4mmol) s T 
HF 3 0 0m 1 J 7 4 X- * ? S sumX 

-7 0t^T*^Lt o :rCl. 50mol/L(Dn 
-7 , f;uym-^fySSl0 2ml (0. 15 
mo 1) $rfgTLfc 0 ffiTik. »^f|:tflitILWi 

e>i6^w«j*Lt. wr/K^r^*-*^— /u» 

"C-5 OTC^TftliPU ^f;^np>/7y9. 9 
g (0. 0 7 7mol) Sr^trTHF»iK7 Om 1 S:» 

■etSi, ^**^ms**m^*^tr* (2- 
(2- (5 -y^/u) -7y/u) ~>r^-/u) 

0>asfi*£fi 2 7 g (iR* 7 8 %) Srftfc. 
[0 17 2] (3) v^fvWv'y U^tf* (2- (2- 

(5-y^/w) -7y/>) — fyf-^) ^n-^ 

1 0 Om 1 (DJfy^fcfem^^, iSt^/WX (2- 
(2- (5-^/U) -7y;U) >-^r-/u) v^>- 
5. Og (0. Ollmol) , ^xfvn- tvU 1 0 
OmlSrM, K9>f 74*-* # /— ^»"C- 7 0t 
StMtfco 50mol/LOn-7'^ 
y^-^A W»8l5ml (0. O23mol) 

*S»O*aSr2 0mia«*"C«BE»»8L, h/Ua^l 
7 0ml £r#D;L, K7^7^^-^^/-/U^T'- 7 0 
°C&X#>mLtz 0 -t^lC, 0M^3zr)i,2. 6g 
(0. 0 1 2mo 1 ) Sr^D^Tto &*fc^f&tc 
MLfcrtSb2 0M*#Lfc:, K«?*«^>— »WMRfc 

yu>t'^ (2- (2- (s-^ts^) -7y/u) — r 

^^n/U) ^^H7A^P7-f K (M9 9%^ 
±) 2. 8g (IR*4 2%) &*fxa-£^fc& 
^o^T^Lfc' H-NMRM (CDC1 3 ) li«T 
Oil 9 -efoo^o 

1 H-NMRfi (CDC 1 3 ) : 
H) , 6 2. 4 2 (s, 6H) 
H) , 6 6. 2 7 (d, 2H) 
2H) 
2H) 



6 6. 
6 7. 



9 2 (s, 
3 1 ( t , 



6 1. 12 ( s , 6 
, 6 6. 0 7 (d, 2 
7 1 ( t, 2 
9 2 (d, 2 
5 4 



6 6. 
6 6. 
6 7. 



(d, 



H) 
H) 
H) 0 

[0 17 3] (rac-^f/^yuyf^ (2- 
(2- (5-^^/U) -7y/U) ~-f V^-yU) ^ 3 
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tt<DMjg) susJBt- h? h/u^iL, y 

MMA0 3A) (Al/Zr = 1 0, 0 0 0) , v>y ^ 
/l->yi/yfX (2- (2- (5-y^vU) -7yA-) 

$3ml (0. 34X10"mol) ^WSdflOx., 3 0 
^ican&LfCo IICO. 3MPaOEAt^Dfl/> 

iSU «®H£y * y-/H y ^ h^-C«jatfiK»Sr»»U 

»1^»8. 7 g «r»fc c fi^ffitttt, 26kg-^y 
^Vmmo 1 (Zr) • h r -Cfcofco ^^tb/c^n 
tfU^ma«^*Sr»WU*:**. MFR^O. 0 04 
7^y^^fy^^yK»* (Is) 

#o. 928, y??<f-y? b y r > K4>* 
(I.) #0. 9 4 6, ^lt, /pfuyMi^ 

>m{£<o*:/u%c&j:rjyu fuyf/v- o i , 3 -If 
AEJCKfiH-t-ST'n tr^^ffi^/uftofi^SW^ 
^^i"ttt> x #mTRJMI**k HP*>0. 0 2mo 1 % 
*?S&T£> 9 , Mwri* 1 . 6 1X10' g/m o 1 , Mw 
/Mn^3. 0, »^S14 6. 2 t C-?£>o*: 0 
[0 17 4] <Jfc«0»Jl > 

(rac-^^/Ui/lll/yf^ (2-y^vU — fyr 
-yu) ^3=^^07>fK0M] «MS!¥4-3 
00 8 8 7»^«^|B«SiX*:*ife^J:f9. rac-^ 

[0 175] (rac-^fy^>!)l/yt7 (2-y 

OfCV — Tf'S&M TMMA0 3A (igp p P 
} ) (Al/Zr = 1 0, 000) , rac-^ 

^/uiyyuvtr^ (2-y ^vu--r v^=z- 

•)Av?^n7>f K-h/Uxyg^3ml (0. 4 2X1 
0" 6 mo 1 ) §rHl(^Dx. x 3 0 t CtwA0j»Lfc o 
0. 3MPa^E^nfUy^AU 1 B#Pflfi^ 
£fTofc 0 #y^-*5iBU MWty^y- 

««&«lCfTl^n 19. 5 g £ 

fi^Stttt, 4 6kg-^y-7-/mmol (Z 
r) • h r-Cfcofc. nhfhtz^u Vls^miM&ft* 
ft«TLfz&^ MFR^O. 53g/10^ 
^-y*'*:^-/ (Is) #0. 9 4 5, T-fy 

^^f^^HT^ (I,) ^0. 961, L 

fuy^fi^/uftl^L, :/n t'uyfy — cr> 
2, 1 -ffAEJEloBH-r*:/* truy^fi^^/HRo 
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#J^#, 0. 2 9mol%, ^Pfl/^yv-^l, 

«UJTKIMB*«, MP*>0. 0 2mo 1 %m 
Mw^3. 48xlO'g/moK Mw/ 
MntfSl. 9, filial 5 3. l'CTfeo/'Co 

[01 7 6] <mmm2> 

[r a c -v*> 5vU*>y u:xtr* (2- (2- (5-y 

^VU) -711/1/) ( Vt 5 - yU) ^U3^i)A^D7 

KSrfflV^^n fcTl/y/xf i/y*i^oKS) -+- 

10 ^a*«***tfcrt»«i. 5Lwt-^i/-y 

AlmmolSrM, 7 0 tCMlfc 

1 9MPa KJMJJEU 
ei/y^7>f- KLT;£EE£:0. 5 8MP aCL 
fc 0 ^Ot, ^#>, ^^Ptyfb*fttLt, Hig^Jl 
T^^cL/t, rac-^f/^yi/y^ (2- (2 
- (5-y^/U) -7!J;1/) -J^-jU) S^/Ura-fr 

i*v/^ K^rZ r fa^ti*) , 0. OOlmmol 

y^/UT/U^y^>- (lV-7^/ fit: p 

20 -MAO) &A llR^Mfcjrco. 3mmo 1 ir$rl0 
»Ria^tfc^ * nir n tf u^K J; 19 EEA 

U ^ni^uvSrjgaEW^^^-KLT^EESrO. 7 8 
MPal^Wf), 1 0»rfl, 7 0°C<D— SJBE^T-C 

-CaKy^-SrlsIiR, — ^fi*i: 45ST«Eft«»-eR 
Utt, 3. 4g(Z>jKy^-S:f»fe 0 fi^tel*20. 
2 k g-^y-^— / (mmo 1 -Z r • h) X\ mbtl 

/iiy p f i/y/xf i/y*t p-flcSrM Lfc 1 1 6, ^ 
fl/y*ffi^ti«2 0. 911% (2 8. 4 mo 1 
30 %) , T^ytt^y? bVT? b~ftm (I,) ri*0. 
8 9 9, 2, 1 -ffA^iSCgStST'p fl/yWi^) 
*^»0>i&«>S»J'g\ *5J:tfi f 3 -If ASJcSJcjBH-t- 
^ / n y Wi^^ ^ft(D * 6 f J^^H ti t) , ^ 

tuK#«*«i, gp^>, 0. 02 mo \%mm. mm&m 

[tj] til. 5 2dl/g, lt¥Wt (Mw) li 
1 5 6 0 0 0, Sft^^ft (Mw) 0>ft¥J8£?*ft 
(Mn) IC^f-T^lt (Mw/Mn) (i 2 . 2 4tfco 

[0 1 7 7] <^iffe^J3> 

40 [r a c-^f/u-yyi/yt^ (2- (2- (5-y 
( l ) y ^ a ir ^«Kp9AfeK^HS 

a*^Tt»L^rt*8!5 00ml <DM^«f^t^^ 

^Ksje^c, y ^/ur/u^ y ^r-^xo b/^x-^t&m 

(SS : 3^/^/y y h/K ffip^p^ :PMA0, — T 9 
✓ttfiS) * 8 9 m 1 (AlI^ST'2 6 7mmo 
1) , te&Xjmm* fvt^it&yot LT^7/K£^ 
^u^yuvtT^ (2- (2- (5-y^/P) -71) 
50 /U) --f V^^yU) y/^-^^D7^ K 0. 9 
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2 9mmol$:gAU 2 5t<OiaS"e 1 5 ^HAiS^ 

^l-s ^#>«JET\ 7 5 0X:<nlEi£X'8&fm&f&l,tz¥- 
(SYLOPOL(R) 948, i/U— ^ • 

rtry^ttm) 6. 7 g ^SAU aS2£o*affi£ii 
*7V-zmz 0 &ij&!&<DMmz-i o^tc^a^. s io 

5 0 m 1 LtlO #P B M# «£#M8£^ih 

S*^cDMS?:- 1 O^tc^Lfc^^, RfS^(c 
5 0ml ^AlTS^a^L^; 

ir^a^tt^$:#fc 0 n ^f>2 5 0m 

itT^y-^ LfCo 20 

[0178] ( 2 ) ^HS7£ttfb;< ^ n -tr ^ffif^ftfej&OSf 
it 

t^Tlfttfc^SO Om 1 (Dmwmtt^x=7 
(cTOSSU^o &vnt\ SiC^cD^s^ot:^^^ 

Lfr#£>, ^r/Hfcl 0 : KO/ntVy/^l^^ 
£: 3 0 0 m 1 /#Olft*£itg-T: 4 0 »M«j» LT^HBS 

t&mmmiz&nzitito e>, 7* yf- 30 

@L n-^fy 2 5 Om 1 ^ALS^FWltf 

/Co ftV^n-^fy2 5 0mlS:SjeSlcftXu 
# b *l ^ffllSttf b ^ * n ir >fi«rS* flt £ n - — * * 

^otyjSj^iMi n ^rfy^^7 y — o^gg 

[0179] [r a c-v?yfvl^>y (2- 
(2- -^y/P) ^,u=r 

«*fc3ftfcrtS«3 y 2/ h/KO«ffl«ttR«:»rt * 7 0 
ti:MU ^^aei/ytftlSOg^JWhyx 50 
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f/t/7/K-^A0. 5mmo l«:M5^85rp 
* n ir ;/*S^M«S££, ^ ««ttYkffiroS«FSttfflCS 

2. 3MPa (y-v?jE) S"C#JEEU 7 0<tioj;tf 
2. 3MPa (y-v?/EE) CD-5£fi^&ft=TTfi<££fT 
V\ tltlfc^o ei/y*ai^ijjs 3 0 O g t4o 
fc«pjft-e*y^-«|&S:Jh*?> % *«E*-C*EESrfTV\ 
a*«jKTt?SJC»J: noo gO»*ttl^*fcS| 
ajL/t 0 o^T\ IfEO/Ky^ptVyfifeisOglc 
ft^LT, ft#Ull»Ml:RK»:»o^i 5 0 g(0» 

4>«fS:firo^:. S^B#IBU±, tti^tithi. 5«TO-C*> 

f^Mfefe^ lgSfc^ 1 7 20 g '/fU -e— / g • ttlt 

w*>, fiflr^^ft (Mw) #2. 0 5X10 
5 g/mo 1 , (Mw) 0>ft¥«4HF-* 

(Mn) Cltti-Sit (Mw/Mn) ri*2. 4, MFR^ 

6g/io^ Rbfitts i 3 7U r^y^^fy^^y 

K#*£ (Is) ^o. 869, T4V**Ty? b 
DTyKd* (I*) ^0. 9 0 6, -t LT, /nfl/ 

K#U /nt , l/y^;7^2, 1 -J? ASl£lcg@ 
^S^n^U^ffio^/HR^i6«)5«^50. 3 6m 
o 1%, fecfctf, ynfl/yfai^M*«LtV>5 

£Oi, 3-jfASiCJ-fiS-f-5^Gf uy|fio^/u$ 
6fiJ^0. 1 8 mo 1 %-efcofc 0 
[0 18 0] <H1S0IJ4> 

[rac-^f^>yi/y^ (2- (2- (5-^ 

ptVy/xfi/y^iAd;^] RJtSrtKflH&i- 
U Ko. %J&%5ft<D^ls>^S'?—m8t&2. 8m 

Mofi^ii g^/cO, 2 3 0 0 g • # y-e— / 
g -«a-C*)o^. ^bn^ntVy/xf-uy^l 
^MU:t:^ lt¥^5>^t (Mw) ^2. 
0 1 X 1 0 s g /mo 1, lt¥^t (Mw) OS 
^5>^-fi (Mn) iZtt-TZit (Mw/Mn) ^2. 
5, MFR#6. 6g/l0^, ^^l-^m&CO^m 
&2. 0lf%, 8^12 2^ 7^y^^fy^h 
y T y K»* ( 1 1 ) ^5 0 . 9 13, LT, fl/ 
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te^e/HSrtcwu 1 -if AS 

0. 41mol%, *5<fcU\ fl/y/xf l/y^f 

IP*>, 0. 0 2mo l%*«t*feoto 
[0181] <jS««5> 
(rac-^f/l/'>!il/y^ (2- (2- (5-^ 

(1) ^f/Hf^ (2- (2- (5-^fvU) -7!i 
/U ) - 4 - ^ l/'r—zU) is y XD&tfL 

2 0 0ml©*77|B6Mlc, 2- (2- (5-;* 
7^/U) -7|j;U) - 4 -7x-;u-^ >-^>- 1 2 g 

(o. 0 4 5mo i) , >f y->ry^ao. 3g (2. 

5 mm o 1 ) % THFlSOml Yy 4 T 4 

;—/i>mx'- 7 oti-c*iLt 5 

Omo 1 /LOn— f^^— ^^1f>16ffc3 0 
ml (0. 0 4 5mo 1) «r«TLfc. »T«. ffc*M 

9g (0. 0 2 2mol) Sr^trTHF 
/"'o i*StttMI ^Afc^iSU «ttES:«£ES*L 

^y^yw^A-emiu v^^vutr;* (2- 

(2- (5-7<5vW) -7U/1/) - 4 — 37 :n — — f >- 
f^/U) v/7^fM^l 1 g OK* 8 2%) £rt# 

/to 

10 18 2] (2) rac-^f;k>!ll/yt7 (2 
- (2- ( 5 - * ^vU) 

10 0mlM7^5B5JSt^ s^fvutr;* (2- 
(2- -7UyU) - 4 - ^x^/U— <f V 

T^—yu) >^>-5. 3 g (8. 8 mm o 1) , sPaL^yu 
:n— tvH 5 0ml 5rJjP;i, K7-fr^^-^^7-;i/ 
^-7 0tJT'ftiPU: e 50mol/L 
On-7 r ^yf^^-^fy»l 2ml (18m 
mo 1) S:*TLfc 0 iSTSL iKMLl 6^««i 
bfc e R«?tt<D««ES:2 0m 1 e&*T-«JE»«U h 
/u^>-2 0 0ml SrflDx., K7^T^^-^^/-/u^ 

2. Og (8. 6mrao 1) $rMf: e 
^-e»*£*«:fTV\ U>tf^ (2- (2- 
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(5 - ^ ^vU) - ^ y /U) -4-7^^/U-^^— 

!:fgfe^B^LT3. Og OR* 4 5%) # 

'H-NMRl (CDC lj) 7t^:6l. 15 

(s, 6H) , 6 2. 4 2 (s, 6 H) , 66. 06 

6 6. 2 6 (d, 2H) , 6 6. 8 1 
6 6. 9 3 (d, 2H) 



6 7.03 



67. 31 — 67. 64 (m, 12 



> (d, 2H) , 
(dd, 2H) 
(s, 2H) , 
10 H) 0 

[0 18 3] (ra c-^f/k>yi/y^ (2- 
(2- (5-^^vU) -7!i;u) - 4 -7 ^~>V — fy 

fu^m^fi^coKig] SUSKt-h^i/-7'l:h 

y-7^/tt»MMA0 3A) (Al/Zr = 10, 0 
0 0), r a c -^f/^>y U^tf* (2 - (2- 
(5-^^/U) - ^ y /U) ) - 4 — >f 
/U) ^n-i)Ai;^D7^ K- F^x«3m 1 
20 (0. 2 9xl0- 6 mol) SrlRKADx.. 3 0tl:W 
Lfco r^CO. 3MPa(OE^-e/ntVy$:!iA 

a=»* ft«i^«stcm^czeu^mas:^ 

#3 2g4:ftfc 0 l^Sttlt HOkg-^y-7-/ 
mmo 1 (Zr) • hrtfeo^ fbtlt^nei/y 
»M^MMlf;^MFR^0. 03g/l0 
£\ T4 V ^styYto* (I s ) ^o. 9 

73, r-r y*?^?* bVT? mm (i 3 ) a*o. 

30 9 8 5, ^Lt, T'ntVyWifel^WLtV^ 
7 , nei/y|M^»;^t, :/n fl/y^/v- 
(D2, l -ffAR^icjgS-t-S^n tVy^fto^t 
SfJ-a^ 0. 2 2mol% x ioj;^ ^dfu 

{c^fb. /nfc:Vy^y-7-£Oi, 3 -ff ASiSCgS 
t^yp t'W^fifcOe/HBt^s&^SW^*^ 0:-. 0 5 
m o 1 9 , Mw#* 7 . 3 3 X 1 0 5 g /m o 1 v 

Mw/Mn^2. 2 2, 1^1 5 9. ltt^of: 0 
[0 18 4] <Hi£#j6 > 
40 [S^^vU^y UVfcf* (2- (2- (5-^^U) - 

7 V /u) -4, iS/u=2 — ry 

(1) (2- (2- (5-^^/U) -7y 

/U) -4, 5 -^^^4 i/yl/<D&$L 
2 0 0m 1 <Dtfy*9kKl&m$e\^ 2- (2- (5 
^/U) -^y/U) -4, 5 --O-^y^ >-^V 23 g 

(0. 0 9 5 mo 1 ) „ 1 ^/W-T ^ 0. 
4 ml (5. 0 mm ol) , THFlSOml ^r^P^., 
K7^7-f^->^y-^t- 7 O^T-ft^PLfCo 
50 ::C1. 5 9mo l/LOn-yf/uyf^ 
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tvS$6 0ml (0. 0 9 5mol) $rSTU: 0 $ 
CFSL tfc*K*a*-?KLfcas& 1 6B*IW«#Lfc. S 
U 5 K v J T 4 x - * ? y - /um "C - 5 0 X: 4 "C ft» L , 
^f/U^PD^Ve. lg (0. 047mol) 
**tfTHF*«5 0m 1 «r«TLfc 0 fiTt, &*(C 

JE©i£LT, *>^^7At»»U v^^^t'T; 10 

(2- (2- -^y/u) -4, 5 — <> 

^-T^-zU) ^7^<D^JtfeH» 15. 2g (IR* 
5 9%) Sr»fc 0 

[0 18 5] (2) ^^/i/v'y UVtr^ (2- (2- 
(5-^^/W) -7!)/!/) -4, 5-^<y/>fyf= 

iooml^7^SS£ffl:, s^Tvur* (2 - 
(2- (5~^^/u) -^y/u) -4, 5 --<>-yv V 

^-/U) lg (9. 3mmo 1 ) , 

»T-7 0t|-C^tfc„ 59mol/L 
(Dn-Z^uy ^^A-^^rf->-^?gl 2ml (1 9m 
mo 1) Sr«TLfeo «T», 6P#fH«# 
LfCo SM^I^2 Om 1 SS^tiftlEIffiL, h 
^y2 0 0ml$:M, K^>TT^^-^ * / — A4B 

2. 2g (9. 3mmol) &Mx.tz 0 

;w>yuyt^ (2- (2- (5-^^/U) -^y^) 30 
-4, 5 >/;l/3-^^n7^ 

Kco^ir^fr (>UC9 9%«±) ^fee B 0 B ato. 
5 g (IR*7. 8%) #/c 0 

1 H-NMRl (CDC 1 3 ) ^ir^ff:6l. 14 
(s, 6H), 62. 46 (s, 6H), 66. 13 
(d, 2H) , 6 6. 3 4 (d, 2H) , 66. 87 
(d, 2H) , 6 6. 9 6 (d, 2 H) , 67. 40 
(s, 2H), 67. 48 — 67. 55 (m, 4H), 

67. 72 (d, 2H), 67. 99 (d, 2 H) 0 
[0 18 6] (^^f/U^yi/yt^ (2- (2- (5 40 
-7VjV) -4, 5 -s<l/V4 V^r— /U) v> 

/W3 = ^A^D7^ KSrfflv^nfi^>l^) SU 

SK^-- :/(c N/u^^il, ^^vut/u^: 

h/Ui^»jR (Iy-7^/tt8MMA0 3A) 

(Ai/zr = io, ooo) , ^f/i/*>yuy^ 

(2- (2- (5-^^VU) -7y/U) -4, 5 --O- 
/U) ^^^->Av/^D7^K-h/Uxyi 
i3m 1 (0. 2 8x1 0" 6 mo 1 ) SrJW(w*Dx., 3 
Ot^D&Lfco ^wiCO. 3MPa(DE^nfl/ 

^bal, immm^n^ito m&&. #v*?-t: so 
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uve. 9g^#t 0 m^sttii, 25k g -#y^- 

/mmo 1 (Zr) -hrT'fcot ^WcynfU 
^il^^Mlfci*. MFR^O. 04g/l 

o#> r^fy^f^^^W (is) a*o. 
930, 7>ry^^fy^hy77K»* (i,) & 
o. 9514, tit, yoei/yiai^MSSi 

^i^o£#>>5#J-£a*. 0. 4 3mol%, is XT*. :/ 

^HBcteafrU :/n oi , 3-JfAKJS 

fflK#*j», BP*>, 0. 0 2mol%^|tJ)^ Mw 
^8. 9 7xi0 5 g/mol, Mw/Mn^2. 8 
8, »^15 0. 2*fc-C*>ofc 0 
[0 18 7] <m&ffl7> 

[^f/U'>yi/y^ (2- (2- ( 5 - 7 a: 
-7V/U) r ^~/U) v?/^r:^jx^0 7^ KCO 

^3 

(1) 2- (2- -7y/U) 

1 000ml^7^«S«§S^ 2-7 ^~>V7^ 
^33g (0. 2 3mo 1 ) . THF300ml SrflDx. 
K7^f7^7-^^y-/^t-7 Ot^-e^SlLTto 
ClcUCl. 5 6 m o l/LWn -7'f /^y f^i^-^^ 
fy®ffil4 7ml (0. 2 3mo 1) ^ITUc 0 S 

^^y-;uB-e-7 0ts-e»su 2-^:/*v^3 

0g (0. 23mol) ^THFg^l0Oml§: 
^TLfc 0 *gT&, tfiCILl 6Bfra»#L*io KJfc 
S££ K7^7^^-^^/-^T- 2 O^-C^SP 
U 4N-fiSl0 0ml^STUo wOEJStt*. 

h y 9^*io^—ifttt«uft«kSiirfco m*mm 

xy6 00ral tp — h/l^^^/l'/ft^gfcO. 5 g 
(2. 6mmo 1 ) x. 1 &*P«MD«tfgflS $ -frfco ~ ^ 

^y*y^7A"C»JKL, 2- (2- (5-^oi 

^/u) -^y/w) -> r ^ is<nm£MVti&& l 9 g («x 

$3 1%) Sr#fc 0 WiSJiNMR-CfllBLySio 
[0188] (2) v?^^^fcT^ (2- (2- (5-^ 

2 0 0mKD^7^KSl£^, (2- (2- (5 - 
^^-^) -7y/U) — fyf>19g (7 2mmo 

1 ) , THF 3 0 0m 1 **Dx.. K7>f7>f^-^^y 
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7 O^T-^SPL/Co ::C1. 5 6mo 1 
^L<Dn-:/^/wy ^*i*-^^:/^j£i 0 2ml 
(0. 1 5mo 1) ^^TLfc 0 ^T&, tft*K*a* 

— 3ml (3. 6 mmo 1 ) £r#D;L, ZblCi?* 
^-/isi/? 6g (3 6mmol) SrlsfrT 

HFM7 0m 1 &ffiTLtL 0 rSTQL ^^(C^a^M 
L/«£tf^ 1 6B*P^#L*: 0 S^I^^tK^D^l, # 

t'^ (2- (2- (5-7^-/U) -7U/U) -^yf 

=/U) '>7y^Mfe B B 17g (4X^8 2%) 

fc. 

[0 18 9] (3) ^f^yyuy^ (2- (2- 
soomiw^M:, s^^vutr* (2- 20 

(2- (5 -7xn;U) -7U/W) 
> 9. 0 g (1 7 mmo 1 ) „ h/Uxyi 0 0ml, 
v?xf^x-7/H5 0ml^Di K7^T^^-^ 

^y— a^t- 7 0tJt'^if: o 56m 

0 1 /LOn-yf/HI ^^A-^^r-^>-^fS2 0m 1 
(3 2mmol) SrjKTLfc. ifTf, ^11:1116 

Ufc e KJCS»0«8SE* 2 0ml mS*T*^JES 
jjgU, h;Uxy3 0 0mlS:M, K7^7>f^-^^ 

^-^3. 7g (l6mmol) SriD*.^ ^<D?£, 30 
»*J^i&l£ML#ri5£> — #*#Lfc„ 1 H-NMRt 
»Jj£Lfc*S*, «ML«07-feV^ yJtf*8 1/ 
19-CNfcofc 0 «JSES:KEEB*L, ^ n 0 7« ^ 
*fV"eff«*trm\ ^-ir^^ («9 9%W±) 

2 . 2 g (ifc* 1 9 %) 5tf#fc 0 

1 H-NMRft (CDC 1 3 ) 7t**: 61. 12 
(s, 6H) , 66. 53 (d, 2H), 66. 73 
(t, 2H) ,6 6.7 7 (d, 2H) ,66.97 
(d, 2H), 67. 03 (s, 2H), 67. 32 

( t , 2 H) , 7 . 3 5 ( t , 2 H) , 6 7. 4 5 40 
(t, 4H), 67. 59 (d, 2H), 67. 74 
(d, 4H) e 

[0 19 0] [^f/U*>y I/yf^ (2- (2- (5 
-7i-/H -7 V )\") 1/^-/1,) i/jiszj-x}^ 

if] SUS»^-h^U-/|:h^xyiL, ^f;U7 
/US hyUm^fS (IV-r^/MMMA 

03 A) (Al/Zr = 1 0, 000) , v^^/Uv-y 
UVtf;* (2- (2- (S-^^—zU) -7!i/U) 
^rx/u) ^-^^D7>f K— h/i/xyj§^3 50 
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ml (0. 3 0x10" 9 mol) SrWIlCjSnx., 30t 
ClADS&Lfc, ::i:0. 3MP a C0JE^j-e^n fc 0 U>-£r 
WAU l^Pfla'&^tTofeo S£i&. /-Ky-7-$r5iS 

V2. 7gS:»fc 0 »**Stttt, 9kg-,fyv-/m 
mol (Zr) • hrX'fcot |#bilf:/nfl/yf 
Sfcl^#*#*fLfcjB*, MFR^O. 01g/10 
ft. T<< VZt^yt^* y h'&m (Is) £50. 9 
3 5 4, T4 y???->y? bVTy h'ftm (U) 
0. 9 5 4 1, ^IT, ypfl/yWi^^L 

y-^ — co 2, 1 -If A^lcgit^/p euvmfico 

^»cD£fcsi^as, ip*>, o. 02 

mo 1 %*^T-foofc 0 MIC, /nfuyitl^M 

0. 02mol%*lt^^ Mw^l. 0 6X10° 
g/mol, Mw/Mn^2. 4 7 , M&tf 1 4 9 . 7 

[0191] <^ffi^J8 > 

[rac-^f/Uv'ill/y^ (2- (2- (5-y 

pfuy/xfuy^i^M) -h^(^il«$ 
ntrtfil, 5 y y h/WSS»^, 0. 5mmol 
<D b V ^ s ?sl'T/l'*-VJ*&£Tf7kmi . 3 5 mm o 

1, M/ntVySOOml^ttiZiUci, 5 0tC 
#mu £3gi*-t*rfc 0 -t^HcoRjcSSrtoBE^Ji, 2. 
0 3MPa -efco^ 0 ^<Df£, KJCSftO 
ffi;^, ftiA^-mJCDJE^J: 0 , 0. lMPaiK^-SJ: 

ip*>, 2. 13MPa (y—v^jE) Jfxfuy 

H^14{by ^n2ir^JH^Mtt^8 4mg^200ral(D 
-TSw^lc.fcUfi'&RjSSrlJflteU 5 0tT% 3 0^1 
S*. l 3 5 g^pfi/y/xfuy*l^fl^ 
6 4 3 0 g - tK y T-/g • tt«T*foo5t 0 »e>tt 

fr^i. 4 g/i o»» ifi/yifi^wa. 

511%, BfcjSdSl 2 4fC*ot 
[0 19 2] 

HfS9!a>3&S] *iP^^ntyf^^«M 
-T<5::<tT\ Bi#*«rt*o£»:8[||iJtt 
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F^ — 4J028 AA01 AA01A ABOO ABOOA 
AB01 AB01A AC01 AC01A 
AC06 AC08 AC09 AC10 AC10A 
AC25 AC26 AC27 AC28A 
BAOOA BAOOB BA01A BA01B 
BA02A BA02B BA03A BA03B 
BA04A BBOOA BBOOB BB01A 
BB01B BB02A BB02B BB03A 
BB03B BB04B BC12A BC12B 
BC13A BC13B BC14B BC15B 
BC16B BC19B BC25A BC25B 
BC33A CA25A CA25C CA27A 
CA27C CA28A CA28C CA29A 
CA29C CA30A CA30C CB02C 
CB94C DA01 DA02 DA03 
DA04 DA05 DA08 DA09 DB03A 
DB03B DB03C DB05A EA01 
EB02 EB04 EB05 EB07 EB08 
EB09 EB10 EB21 EC01 EC02 
FA02 GA01 GA03 GA06 GA07 
GA14 GA19 GB01 GB07 
4J128 AA01 ABOO AB01 ACOl AC10 
AC28 ADOO BAOOA BAOOB 
BA01A BA01B BA02A BA02B 
BA03A BA03B BA04A BBOOA 
BBOOB BB01A BB01B BB02A 
BB02B BB03A BB03B BB04B 
BC12A BC12B BC13A BC13B 
BC14B BC15B BC16B BC19B 
BC25A BC25B BC33A CA25A 
CA25C CA27A CA27C CA28A 
CA28C CA29A CA29C CA30A 
CA30C CB02C CB94C DA01 
DA02 DA03 DA04 DA05 DA08 
DA09 DB03A DB03B DB03C 
DB05A EA01 EB02 EB04 
EB05 EB07 EB08 EB09 EB10 
EB21 EC01 EC02 FA02 GA01 
GA03 GA06 GA07 GA14 GA19 
GB01 GB07 



